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(54) DATA PROCESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data 
processing method capable of eliminating the necessity 
of preprocessing such as the generation of an index and 
easily executing multi-dimensional operation even in the 
case of executing multi-dimensional operation of the 
data of a detailed level. 

SOLUTION: Data related to 'branch' and product' 
included in data existing in a real table 3 are obtained 
based on the category of hierarchical information 22 and 
added to the table 3 as a virtual string 23. Then a multi- 
dimensional totalization result 24 totalizing the contents 
of all totalization items in the table 3 is obtained by 
executing the sort post-totalization of respective 
totalization items in the table 3 as sorts. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has a data file by sequential organization of the detail data which consist of two or 
more summing field data used as one unit which totals, and the layered structure information 
table which set up beforehand the layered structure between the above-mentioned summing 
field data. The step which searches the summing field data of the upper layer or a lower layer 
from the summing field data with reference to the above-mentioned layered structure 
information table based on the above-mentioned summing field data, The data-processing 
approach characterized by sorting the above-mentioned detail data and carrying out total 
processing by using the obtained summing field data as a key at the above-mentioned summing 
field data unit 

[Claim 2] It has a data file by sequential organization of the detail data which consist of two or 
more summing field data used as one unit which totals, and the layered structure information 
table which set up beforehand the layered structure between the above-mentioned summing 
field data. The step which totals the above-mentioned detail data for every possible combination 
of all containing all the above-mentioned summing field data, and creates total data, 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to amelioration of the data-processing 
approach of being suitable for query processing of a multi dimensional database managerial 
system, and total processing, about the data-processing approach. 
[0002] 

[Description of the Prior Art] Generally, in order to pull out multi-dimension data at a high speed, 
an index is used for what is called a multi dimensional database, and it is performing data 
processing. There are the following two kinds also in the approach using an index. The multi 
dimensional database which generates internally the data which unlike the relational database 
holding the data of description level load beforehand the data of minimum total level required of 
multi-dimension actuation from a relational database etc., and are used by multi-dimension 
actuation based on these data. To the data which such a multi dimensional database holds, an 
index is generated simultaneously at the time of loading of data, or an internal generate time, and 
the inquiry of multi-dimension actuation is performed at a high speed. 

[0003] Moreover, the multi dimensional database which holds the data of detail level like the 
usual relational database, extends relational database actuation, and performs multi-dimension 
actuation. In such a multi dimensional database, the index needed by the join used by multi- 
dimension actuation is generated beforehand, and the inquiry of multi-dimension actuation is 
performed at a high speed. There are two kinds of approaches described above. 
[0004] In order to pull out the conventional multi-dimension data which were described above at 
a high speed, there is an approach indicated by JP,4-229371,A as an example which uses an 
index and is performing data processing. Although changing and searching the hierarchy level of 
provisions of classification is indicated, the provisions-of-classification list which is equivalent to 
an index as a retrieval means is required of this example. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the conventional data-processing approach is 
constituted as mentioned above, to perform multi-dimension actuation from the data of detail 
level, it is necessary to generate an index as pretreatment. In the case of the former which loads 
beforehand the data of minimum total level still more nearly required of multi-dimension 
actuation from a relational database etc., it is necessary to load the data of total level from the 
data of detail level. When detail data new every day are added to a large quantity, these 
pretreatments must pretreat each time and have the problem that become very heavy 
processing, become weekly and monthly processing actually, and the sex is lost instancy, in a 
mass multi dimensional database. 

[0006] Also when it was made in order to cancel the above troubles, and performing multi- 
dimension actuation to the data of detail level, this invention makes pretreatment of generating 
an index unnecessary, and aims at offering a multi-dimension actuation function easily. 
[0007] 

[Means for Solving the Problem] The data-processing approach concerning this invention is 
equipped with the data file by sequential organization of the detail data which consist of two or 



more summing field data used as one unit which totals, and the layered structure information 
table which set up beforehand the layered structure between the above-mentioned summing 
field data. By using the step which searches the summing field data of the upper layer or a lower 
layer from the summing field data with reference to the above-mentioned layered structure 
information table based on the above-mentioned summing field data, and the obtained summing 
field data as a key, the above-mentioned detail data are sorted and total processing is carried 
out at the above-mentioned summing field data unit 

[0008] Moreover, it has a data file by sequential organization of the detail data which consist of 
two or more summing field data used as one unit which totals, and the layered structure 
information table which set up beforehand the layered structure between the above-mentioned 
summing field data. The step which totals the above-mentioned detail data for every possible 
combination of all containing all the above-mentioned summing field data, and creates total data, 
By using the step which searches the summing field data of the upper layer from the summing 
field data with reference to the above-mentioned layered structure information table based on 
the above-mentioned summing field data, and the obtained summing field data as a key, the 
above-mentioned total data are sorted and total processing is carried out at the above- 
mentioned summing field data unit. 

[0009] Furthermore, it has a data file by sequential organization of the detail data which consist 
of two or more summing field data used as one unit which totals, and the layered structure 
information table which set up beforehand the layered structure between the above-mentioned 
summing field data. The step which totals the above-mentioned detail data for every possible 
combination of all containing all the above-mentioned summing field data, and creates total data, 
The step which searches the summing field data of the upper layer from the summing field data 
with reference to the above-mentioned layered structure information table based on the above- 
mentioned summing field data, By using the step and the above-mentioned delimiter which insert 
the obtained summing field data and its delimiter in the above-mentioned detail data as a key, 
the above-mentioned total data are sorted and total processing is carried out at the above- 
mentioned summing field data unit. 

[0010] Moreover, it has a data file by sequential organization of the detail data which consist of 
two or more summing field data used as one unit which totals, and the layered structure 
information table which set up beforehand the layered structure between the above-mentioned 
summing field data. The step which totals the above-mentioned detail data for every possible 
combination of all containing all the above-mentioned summing field data, and creates total data, 
The step which chooses from the above-mentioned summing field data the summing field data 
made applicable to a total, The step which searches the summing field data of the upper layer or 
a lower layer from the summing field data with reference to the above-mentioned layered 
structure information table based on the above-mentioned summing field data. By using the step 
and the above-mentioned delimiter which insert the obtained summing field data and its delimiter 
in the above-mentioned detail data as a key, the above-mentioned total data are sorted and 
total processing is carried out at the above-mentioned summing field data unit. 
[0011] The order relation between the level name for every hierarchy, the element names 
belonging to the level, and those elements is included in the above-mentioned layered structure 
information table further again. 

[0012] Moreover, it totals for every combination of all containing the above-mentioned summing 
field data according the above-mentioned detail data contained in the element arranged by the 
sequence set up beforehand to selection of arbitration. 

[0013] Furthermore, when the summary value by the above-mentioned total processing is zero, 

zero data are held as a summary value. 

[0014] 

[Embodiment of the Invention] 

The gestalt 1 of operation of this invention is explained to a detail based on a drawing below 
gestalt 1. of operation. Completion of install and a setup of the detail database (Detail DB is 
called below) system in the gestalt 1 of this operation generates one environment shown in 
drawing 1 . In drawing 1 , 1 is a catalog and it is one set of PC. Only one environment can be 



generated in Server and a catalog 1 exists in the environment one **. Under a catalog 1, it is 
possible to generate and delete two or more schemas 2. All the information about the schema 2 
grade generated under a catalog 1 is managed by the above-mentioned detail DB system as 
catalog 1 information. 

[0015] To a schema 2, it is possible to generate and delete two or more real tables 3. In a 
schema 2, it is SET. A default schema can be set up by SCHEMA. When not setting up an 
explicit default schema, the schema decided by the system turns into a default schema. 
[0016] To each schema 2, it is possible to generate and delete the category 4 as a layered 
structure information table. In a category 4, the sequence between the elements (actual-key 
value included in the real table 3) in data-hierarchy structure and each hierarchy is expressed, 
and it consists of level of N individual to which the identifier was attached. It has a list of the 
element belonging to the level, and the order relation between elements in each level. Moreover, 
between level, it has the relation for every element and this expresses hierarchical relationship. 
Whether a train is seen on the level of which category 4 throat sets up in the category function 
on the original database language in a detail DB system. Drawing 2 is an example which shows 
the structure of a category 4, and 1 1 shows "level", such as a section and a name, and the 
"sequence" of each element [ in / 12 / "elements", such as the Administrative Division and the 
personnel division, and 13 and / in 14 / the same level ]. [ the "relation" between each 
element ] 

[0017] The real table 3 is a sequential file in the fixed length who consists of two or more trains 
5 (field). The table which can be defined as a detail DB system is only the real table 3. However, 
the "category function" which realizes the imagination train 5 which can change the view from 
the program of each train free is set up. 

[0018] By applying a "category function" to a train 5, it becomes possible to access a real table 
in the imagination train 5. Only by defining the view (view) of a train 5 through a category 4, the 
treatment of each train 5 can be changed for every application program. It is made to look as if 
the train 5 which is not held directly existed on the real table 3 by specifically applying the 
above-mentioned category 4 to the train 5 which constitutes the real table 3 using a category 
function. Thereby, modification of the list of a key, selection of total level, etc. are attained. 
[0019] Next, it explains that processing of the whole multi-dimensional processing flows. In many 
cases, what is called a dimension in the world of a multi dimensional database holds hierarchical 
structure, and various retrieval and totals on hierarchy level are possible for it. For example, if a 
personal name is made into an example, when the individual belongs to the firm, if an identifier is 
decided, it will be decided that the section and the section to which the man belongs will be a 
meaning. That is, if the layered structure of this personal name is independently defined even 
when only the personal name is held in the train 5 of the real table 3, the retrieval and total 
processing which used as the key the section which is a hierarchy's upper level, and a section 
will be attained. In the detail DB system in the gestalt 1 of this operation, these actuation can be 
performed to the real table 3 of the detail base. In order to realize the same function as the 
dimension in such a multi dimensional database especially, the view of the real table 3 which is 
raw data is changeable free by introducing the category 4 which is the layered structure of an 
imagination train. 

[0020] Drawing 3 shows the outline of multi-dimensional processing, 3 shall be a real table and 
only the summing field of a "manufacturer", a "date", and "sales" should exist at the beginning. 
Next, the demand made applicable to a total also about a "branch office" and a "product" 
occurs, and based on the category 4 of a hierarchy 22, the imagination train 23 is processed as if 
it existed in the real table 3. Next, the multi-dimension total result 24 of having totaled about all 
the summing fields of the real table 3 is obtained by totaling after a sort as a sort key about 
each summing field of the real table 3, respectively. All the above actuation is controlled by the 
application program 25. 

[0021] The train 5 which constitutes the real table 3 is roughly divided, and is classified into two. 
One is a train holding the information for identifying an identifier of an object which is expressed 
with a master code. As an example, although a personnel code, an identifier, etc. are mentioned, 
these are used, in order that both may identify a personal name. The second is a train holding 



the information for identifying a condition of an object which is expressed numerically. A selling 
price, the sale number, etc. are mentioned as this example. Although these former was called the 
"dimension", the latter was called the "variable" and treatment is clearly divided in the general 
multi dimensional database, both these are intermingled in one line in the common world and the 
common detail DB system of SQL In addition, it is GROUP when performing total processing by 
GROUPBY in a detail DB system. The train which the train specified as the key of BY specifies 
as a dimension and a set function corresponds to a variable. 

[0022] Next, detail explanation is given about a category 4. It becomes possible to acquire the 
same effectiveness as the "dimension" in the many dimensions DB by applying a category 4 to 
the train 5 with the real table 3. The following information is included in the category. 
(1) In case the concrete value category name of the special values ("ALL" etc.) of related list 
(4) each level of the element between the element list belonging to the level name for every 
category name (2) hierarchy and its level and the order relation (3) level between elements and a 
level name apply a category function, use them, the category name is unique within a schema, 
and if the level name is unique within a category, it is good. The element 12 of each level is an 
item used as the key in retrieval or a total, and can define sequence between the elements of 
the same level. However, this sequence is the case where have semantics only when ROLLUP 
and a CUBE total are performed, and it does not total, and simple GROUP. In BY, the sequence 
for every usual data type is applied. Thereby, setting out becomes possible for every user about 
the order of an output as a result of the below-mentioned roll-up total. 

[0023] The layered structure as a category 4 is defined by defining relation with the element 1 2 
of the level of one high order at the time of the element definition of each level. Retrieval and a 
total with an upper level are attained by defining this relation. It is also possible to prepare the 
category for oneself and to define only the required element 12 as an element 12 of level 
positively, when what he should process in the element 12 of a train 5 as an approach using this 
function is limited. 

[0024] Although the special value "ALL" exists logically in a category 4, this is used as a value 
showing the "intermediate total" and the "major total" at the time of performing a roll-up and a 
cube total. Drawing 4 is what showed matching with the real table 3 and a category 4, and since 
Taro Yamada in the real table 3 exists in a category 4, he can match as it is. 
[0025] In the detail DB system in the gestalt 1 of this operation, the category function which 
realizes the imagination train which does not exist actually is offered to the usual train which 
constitutes the real table 3. In order to use a category function, after defining the above- 
mentioned category 4, it is required to make the level of an either a train 5 or the category 4 
map to the real table 3 which applies it. Since it is possible to define two or more layered 
structures by changing a view to one train 5, the relation between a category 4 arid a train 5 is 
set to N to 1. This shows that two or more completely different categories like an "organization" 
and an "executive" are applicable to the train of an identifier. Moreover, it is possible to define 
two or more level in one category 4, and a category function can be applied to each of that level. 
This can define two or more level called the "section", a "section", and "name" in a category 
called an organization, and shows that a category function is applicable on every level in it. 
[0026] The sequence 14 between the elements 12 defined within the category 4 is effective only 
when ROLLUP and a CUBE total are performed to the train acquired with the application of the 
category function. Moreover, it not only maps a value to the element 12 of each level in a 
category 4, but a category function can be mapped to the subelement of each level. 
[0027] Drawing 5 is what showed relation with the imagination train acquired by applying a train 
and a category, and by applying the category function to the organization (section) from an 
identifier shows notionally that the imagination train of a section name is generated and the 
imagination train of a section name is generated by applying the category function to the 
organization (section) from an identifier. 

[0028] Drawing 6 is what showed the relation between a train and an imagination train 
concretely, and shows signs that the identifier on a train is generated as a section name on an 
imagination train by applying the category function to the organization (section) from an 
identifier. 



[0029] The data type offered by the detail DB system in the gestalt 1 of this operation offers a 
"DATE mold" with the function similar to the view of a category. This DATE mold is the data 
type showing the date. Drawing 7 shows the layered structure of a DATE mold, and shows the 
layered structure by the tacit relation by the established practice from the former. 
[0030] As the approach of gestalt 2. many dimensions total processing operation, they are 
ROLLUP and CUBE. Although mentioned, the gestalt 2 of the operation which applied this 
invention is explained to these based on drawing. GROUP in the database language of a detail 
DB system the total processing which used two or more specified keys as the 1 lump when two 
or more keys were specified and grouping was performed in BY — only carrying out (subtotal) — 
it is . If either of two or more specified keys takes the 1 surroundings (key breaking) by the total 
of ROLLUP or CUBE to it, total processing to there will be totaled further (intermediate total 
and major total), and it will return as a result The difference in the output of ROLLUP and CUBE 
is shown in drawing 8 . "*" in drawing means all the elements contained in a train, and "ALL" 
means the sum total of all the^elements of the train. The example of an expression of drawing 8 
shows a thing without hierarchical relationship according to a three dimension (the key of a 
GROUP BY phrase is three pieces). 

[0031] In order to consider the concrete example of ROLLUP and CUBE, the real table 3 with 
the category 4 shown in drawing 9 is considered. Moreover, the structure of the real table 3 is 
constituted as a data file by sequential organization of the detail data which consist of two or 
more summing field data used as one unit which shows drawing 10 and totals. Moreover, SQL is 
used as a database language. 

[0032] GROUP shown in drawing 1 1 in order to obtain "the monthly field option raising table 
from January of the Katase branch office to March" to the real table 3 shown in drawing 10 The 
result obtained when the sentence which specifies retrieval of three kinds of detail databases, 
BY, ROLLUP, and CUBE, is published is the chart shown in drawing 12 . In drawing 1 2 (a) 
GROUP The total by BY, a total according [ (b) ] to ROLLUP, and (c) show the total result by 
CUBE, and television, video, a washer, a refrigerator, AV t household electric appliances, and the 
point that each totalizer of the sales in January - March is totaled are the descriptions in 1Q 
column in (c). In addition, "CATEGORY-" shown in each SQL sentence of drawing 1 1 shows a 
category function, and relating with the upper layer by the category 4 is performed. 
[0033] Here, the art for asking for the roll-up and cube which are many dimensions-actuation is 
explained. The approach of asking for a roll-up focusing on sorting application is GROUP of SQL 
focusing on sorting application fundamentally. After resembling the processing which performs 
BY and sorting input data, a roll-up total can be obtained by performing total processing for 
every key breaking. In order to ask for the cube of N dimension focusing on sorting application, 
roll-up total processing can be obtained by repeating N times. 

[0034] First, if direct roll-up total processing is performed to detail data, since a total overhead 
may become large, depending on the number of cases of detail data, it is the usual GROUP as a 
first stage story. It will ask for BY total. In drawing 12 , it has totaled by (a) for every possible 
combination of all containing television, video, a washer, a refrigerator, AV, household electric 
appliances, and all the summing field data of the moon. This GROUP It is totaled by a field and 
every month as it is shown in (b), when the roll-up total to a field and the moon is performed as 
a second stage story to the data (or detail data) which carried out BY. In such roll-up actuation, 
when same actuation is performed for every dimension, all cube total results will be obtained in a 
culmination. 

[0035] Here, when a summary value is zero, zero data are held as a summary value by making a 
summary value into zero. In drawing 13 , when a **** branch office and the Imaizumi branch 
office are sale zero, the zero total which adds the data of sale zero and totals can be carried 
out This zero summarize function can be carried out by assignment, and can choose ****. 
[0036] Gestalt 3. this invention of operation is explained as a gestalt 3 of operation about the 
case where it applies to a pipeline merge sorter. Drawing 14 shows a part for the body of the 
data flow when performing the total by CUBE in a pipeline merge sorter. Setting to drawing, 31 is 
GROUP. It is what chose from data after performing the total by BY the element made applicable 
to a total, and stored those summing field data in the disk buffer (not shown), and this data reads 



the data of two or more affairs into a pipeline merge sorter (not shown) inner buffer at once by 
the DMA transfer. Projection processing is performed in a pipeline merge sorter, and it will be in 
the condition which the content of the record is extended to sort key data (left-hand side in a 
buffer), and the data (right-hand side in a buffer) returned to a user, and shows in 32. Next, the 
sequence key for a sort and high order hierarchy data as a delimiter will be in the condition of 
the buffer which it is written in in a buffer and shown in 33 with the firmware (F/W) in a pipeline 
merge sorter, making a category 4 reference in the clearance left with the projection at the time 
of a DMA transfer. If all buffers are buried, data will be sent to the sort section 34 and will be 
sorted in order of the sort key on the left-hand side of a buffer. When lower layer data are 
written in in a buffer from a category 4, the content of processing is the same only by the 
location written in turning into a different location from the condition which shows in 33. 
[0037] The result sorted in order of the sort key on the left-hand side of a buffer will be in the 
condition of the buffer shown in 35. Although total processing is performed by F/W f the total 
(roll-up total) by key breaking is performed here again. A total in a product and a field is 
completed by finally returning the content of the record of the right-hand side in a buffer to a 
user. Cube processing is completed by performing about all the elements that chose the above 
processing as the date, a branch office, and a manufacturers object for a total. 
[0038] Next, actuation of the gestalt 3 of operation is explained. Drawing 1 5 is GROUP which is a 
processing flow explaining actuation, totals for every possible combination of all that contains all 
summing field data from the detail data of the real table 3 first, and creates total data. BY is 
performed (step S1). Next, the summing field data made applicable to a total are chosen from 
summing field data, and it stores in a disk buffer (step S2). Since the summing field data which 
were not chosen are deleted, the record length will be in the condition of having been reduced. 
Here, there are few elements, it is possible also for storing all summing field data in a disk buffer, 
without choosing, does not need to search lower layer data from a category 4 in this case, and 
serves as retrieval of only upper layer data. 

[0039] Next, the tooth space which extends the content of the record to the data returned to 
sort key data and a user by projection processing, and inserts the summing field data and the 
sequence key of the upper layer of a category or a lower layer is set up (step S3). A category is 
searched and the summing field data and its sequence key of the upper layer or a lower layer are 
inserted in the above-mentioned tooth space (step S4). A sequence key is sorted as a sort key 
(step S5). 

[0040] Next, it totals about the summing field data made into the object of a sort key by the set 
operation, and the line for a total is added (step S6). Here, it judges whether total processing 
was ended about all the summing field data of the selected element (step S7), and when having 
not ended, the sequence key of the summing field data which carry out total processing is stored 
in step S3 at a disk buffer at return and a degree. When it ends, CUBE about the summing field 
data moved and chosen as step S8 is completed. 

[0041] Sorting application is more possible at a high speed by not using the comparatively long 
alphabetic data of a data length as a sort key, but sorting the sequence key which is a code in a 
figure as a sort key as above-mentioned. 
[0042] 

[Effect of the Invention] Since this invention is constituted as explained above, it does 
effectiveness as taken below so. 

[0043] Since it has the layered structure information table which set up the layered structure 
between summing field data beforehand, the summary value about the summing field data of the 
upper layer or a lower layer can be obtained from summing field data. 

[0044] Moreover, since the step which totals detail data for every possible combination of all 
containing all the above-mentioned summing field data, and creates total data was prepared, the 
summary value about the summing field data of the upper layer can be obtained more at a high 
speed. 

[0045] Furthermore, since the step which inserts in the above-mentioned detail data the 
summing field data obtained with reference to the above-mentioned layered structure 
information table based on summing field data and its delimiter was prepared and the above- 



mentioned delimiter can be sorted as a sort key, the summary value about the summing field 
data of the upper layer can be obtained more at a high speed. 

[0046] Moreover, since the step which chooses from summing field data the summing field data 
made applicable to a total was prepared, the summary value about the summing field data of the 
upper layer or a lower layer can be obtained more at a high speed from summing field data. 
[0047] Since it constituted so that the order relation between the level name for every 
hierarchy, the element names belonging to the level, and those elements might be included in a 
layered structure information table further again, while being able to obtain the summary value 
about the summing field data of the upper layer or a lower layer from summing field data, the 
level of a total can be set up by the order relation between elements. 
[0048] Moreover, since it constituted so that it might total for every combination of all 
containing the above-mentioned summing field data according detail data to selection of 
arbitration, it can respond to all retrieval conditions. 

[0049] Furthermore, since it constituted so that zero data might be held as a summary value 
when a summary value was zero, it can grasp easily that a summary value is zero. 
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TECHNICAL FIELD 

[Field of the Invention] Especially this invention relates to amelioration of the data-processing 
approach of being suitable for query processing of a multi dimensional database managerial 
system, and total processing, about the data-processing approach. 
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PRIOR ART 

[Description of the Prior Art] Generally, in order to pull out multi-dimension data at a high speed, 
an index is used for what is called a multi dimensional database, and it is performing data 
processing. There are the following two kinds also in the approach using an index. The multi 
dimensional database which generates internally the data which unlike the relational database 
holding the data of description level load beforehand the data of minimum total level required of 
multi-dimension actuation from a relational database etc., and are used by multi-dimension 
actuation based on these data. To the data which such a multi dimensional database holds, an 
index is generated simultaneously at the time of loading of data, or an internal generate time, and 
the inquiry of multi-dimension actuation is performed at a high speed. 

[0003] Moreover, the multi dimensional database which holds the data of detail level like the 
usual relational database, extends relational database actuation, and performs multi-dimension 
actuation. In such a multi dimensional database, the index needed by the join used by multi- 
dimension actuation is generated beforehand, and the inquiry of multi-dimension actuation is 
performed at a high speed. There are two kinds of approaches described above. 
[0004] In order to pull out the conventional multi-dimension data which were described above at 
a high speed, there is an approach indicated by JP,4-229371,A as an example which uses an 
index and is performing data processing. Although changing and searching the hierarchy level of 
provisions of classification is indicated, the provisions-of-classification list which is equivalent to 
an index as a retrieval means is required of this example. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since this invention is constituted as explained above, it does 
effectiveness as taken below so. 

[0043] Since it has the layered structure information table which set up the layered structure 
between summing field data beforehand, the summary value about the summing field data of the 
upper layer or a lower layer can be obtained from summing field data. 

[0044] Moreover, since the step which totals detail data for every possible combination of all 
containing all the above-mentioned summing field data, and creates total data was prepared, the 
summary value about the summing field data of the upper layer can be obtained more at a high 
speed. 

[0045] Furthermore, since the step which inserts in the above-mentioned detail data the 
summing field data obtained with reference to the above-mentioned layered structure 
information table based on summing field data and its delimiter was prepared and the above- 
mentioned delimiter can be sorted as a sort key, the summary value about the summing field 
data of the upper layer can be obtained more at a high speed. 

[0046] Moreover, since the step which chooses from summing field data the summing field data 
made applicable to a total was prepared, the summary value about the summing field data of the 
upper layer or a lower layer can be obtained more at a high speed from summing field data. 
[0047] Since it constituted so that the order relation between the level name for every 
hierarchy, the element names belonging to the level, and those elements might be included in a 
layered structure information table further again, while being able to obtain the summary value 
about the summing field data of the upper layer or a lower layer from summing field data, the 
level of a total can be set up by the order relation between elements. 
[0048] Moreover, since it constituted so that it might total for every combination of all 
containing the above-mentioned summing field data according detail data to selection of 
arbitration, it can respond to all retrieval conditions. 

[0049] Furthermore, since it constituted so that zero data might be held as a summary value 
when a summary value was zero, it can grasp easily that a summary value is zero. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Since the conventional data-processing approach is 
constituted as mentioned above, to perform multi-dimension actuation from the data of detail 
level, it is necessary to generate an index as pretreatment. In the case of the former which loads 
beforehand the data of minimum total level still more nearly required of multi-dimension 
actuation from a relational database etc., it is necessary to load the data of total level from the 
data of detail level. When detail data new every day are added to a large quantity, these 
pretreatments must pretreat each time and have the problem that become very heavy 
processing, become weekly and monthly processing actually, and the sex is lost instancy, in a 
mass multi dimensional database. 

[0006] Also when it was made in order to cancel the above troubles, and performing multi- 
dimension actuation to the data of detail level, this invention makes pretreatment of generating 
an index unnecessary, and aims at offering a multi-dimension actuation function easily. 
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MEANS 

[Means for Solving the Problem] The data-processing approach concerning this invention is 
equipped with the data file by sequential organization of the detail data which consist of two or 
more summing field data used as one unit which totals, and the layered structure information 
table which set up beforehand. the layered structure between the above-mentioned summing 
field data. By using the step which searches the summing field data of the upper layer or a lower 
layer from the summing field data with reference to the above-mentioned layered structure 
information table based on the above-mentioned summing field data, and the obtained summing 
field data as a key, the above-mentioned detail data are sorted and total processing is carried 
out at the above-mentioned summing field data unit. 

[0008] Moreover, it has a data file by sequential organization of the detail data which consist of 
two or more summing field data used as one unit which totals, and the layered structure 
information table which set up beforehand the layered structure between the above-mentioned 
summing field data. The step which totals the above-mentioned detail data for every possible 
combination of all containing all the above-mentioned summing field data, and creates total data, 
By using the step which searches the summing field data of the upper layer from the summing 
field data with reference to the above-mentioned layered structure information table based on 
the above-mentioned summing field data, and the obtained summing field data as a key, the 
above-mentioned total data are sorted and total processing is carried out at the above- 
mentioned summing field data unit. 

[0009] Furthermore, it has a data file by sequential organization of the detail data which consist 
of two or more summing field data used as one unit which totals, and the layered structure 
information table which set up beforehand the layered structure between the above-mentioned 
summing field data. The step which totals the above-mentioned detail data for every possible 
combination of all containing all the above-mentioned summing field data, and creates total data, 
The step which searches the summing field data of the upper layer from the summing field data 
with reference to the above-mentioned layered structure information table based on the above- 
mentioned summing field data, By using the step and the above-mentioned delimiter which insert 
the obtained summing field data and its delimiter in the above-mentioned detail data as a key, 
the above-mentioned total data are sorted and total processing is carried out at the above- 
mentioned summing field data unit. 

[0010] Moreover, it has a data file by sequential organization of the detail data which consist of 
two or more summing field data used as one unit which totals, and the layered structure 
information table which set up beforehand the layered structure between the above-mentioned 
summing field data. The step which totals the above-mentioned detail data for every possible 
combination of all containing all the above-mentioned summing field data, and creates total data, 
The step which chooses from the above-mentioned summing field data the summing field data 
made applicable to a total, The step which searches the summing field data of the upper layer or 
a lower layer from the summing field data with reference to the above-mentioned layered 
structure information table based on the above-mentioned summing field data, By using the step 
and the above-mentioned delimiter which insert the obtained summing field data and its delimiter 
in the above-mentioned detail data as a key, the above-mentioned total data are sorted and 



total processing is carried out at the above-mentioned summing field data unit. 
[001 1] The order relation between the level name for every hierarchy, the element names 
belonging to the level, and those elements is included in the above-mentioned layered structure 
information table further again. 

[0012] Moreover, it totals for every combination of all containing the above-mentioned summing 
field data according the above-mentioned detail data contained in the element arranged by the 
sequence set up beforehand to selection of arbitration. 

[0013] Furthermore, when the summary value by the above-mentioned total processing is zero, 

zero data are held as a summary value. 

[0014] 

[Embodiment of the Invention] 

The gestalt 1 of operation of this invention is explained to a detail based on a drawing below 
gestalt 1. of operation. Completion of install and a setup of the detail database (Detail DB is 
called below) system in the gestalt 1 of this operation generates one environment shown in 
drawing 1 . [n drawing 1 , 1 is a catalog and it is one set of PC. Only one environment can be 
generated in Server and a catalog 1 exists in the environment one **. Under a catalog 1, it is 
possible to generate and delete two or more schemas 2. All the information about the schema 2 
grade generated under a catalog 1 is managed by the above-mentioned detail DB system as 
catalog 1 information. 

[0015] To a schema 2, it is possible to generate and delete two or more real tables 3. In a 
schema 2, it is SET. A default schema can be set up by SCHEMA. When not setting up an 
explicit default schema, the schema decided by the system turns into a default schema. 
[0016] To each schema 2, it is possible to generate and delete the category 4 as a layered 
structure information table. In a category 4, the sequence between the elements (actual-key 
value included in the real table 3) in data-hierarchy structure and each hierarchy is expressed, 
and it consists of level of N individual to which the identifier was attached. It has a list of the 
element belonging to the level, and the order relation between elements in each level. Moreover, 
between level, it has the relation for every element and this expresses hierarchical relationship. 
Whether a train is seen on the level of which category 4 throat sets up in the category function 
on the original database language in a detail DB system. Drawing 2 is an example which shows 
the structure of a category 4, and 1 1 shows "level", such as a section and a name, and the 
"sequence" of each element [ in / 12 / "elements", such as the Administrative Division and the 
personnel division, and 13 and / in 14 / the same level ]. [ the "relation" between each 
element ] 

[0017] The real table 3 is a sequential file in the fixed length who consists of two or more trains 
5 (field). The table which can be defined as a detail DB system is only the real table 3. However, 
the "category function" which realizes the imagination train 5 which can change the view from 
the program of each train free is set up. 

[0018] By applying a "category function" to a train 5, it becomes possible to access a real table 
in the imagination train 5. Only by defining the view (view) of a train 5 through a category 4, the 
treatment of each train 5 can be changed for every application program. It is made to look as if 
the train 5 which is not held directly existed on the real table 3 by specifically applying the 
above-mentioned category 4 to the train 5 which constitutes the real table 3 using a category 
function. Thereby, modification of the list of a key, selection of total level, etc. are attained. 
[0019] Next, it explains that processing of the whole multi-dimensional processing flows. In many 
cases, what is called a dimension in the world of a multi dimensional database holds hierarchical 
structure, and various retrieval and totals on hierarchy level are possible for it. For example, if a 
personal name is made into an example, when the individual belongs to the firm, if an identifier is 
decided, it will be decided that the section and the section to which the man belongs will be a 
meaning. That is, if the layered structure of this personal name is independently defined even 
when only the personal name is held in the train 5 of the real table 3, the retrieval and total 
processing which used as the key the section which is a hierarchy's upper level, and a section 
will be attained. In the detail DB system in the gestalt 1 of this operation, these actuation can be 
performed to the real table 3 of the detail base. In order to realize the same function as the 



dimension in such a multi dimensional database especially, the view of the real table 3 which is 
raw data is changeable free by introducing the category 4 which is the layered structure of an 
imagination train. 

[0020] Drawing 3 shows the outline of multi-dimensional processing, 3 shall be a real table and 
only the summing field of a "manufacturer", a "date", and "sales" should exist at the beginning. 
Next, the demand made applicable to a total also about a "branch office" and a "product" 
occurs, and based on the category 4 of a hierarchy 22, the imagination train 23 is processed as if 
it existed in the real table 3. Next, the multi-dimension total result 24 of having totaled about all 
the summing fields of the real table 3 is obtained by totaling after a sort as a sort key about 
each summing field of the real table 3, respectively. All the above actuation is controlled by the 
application program 25. 

[0021] The train 5 which constitutes the real table 3 is roughly divided, and is classified into two. 
One is a train holding the information for identifying an identifier of an object which is expressed 
with a master code. As an example, although a personnel code, an identifier, etc. are mentioned, 
these are used, in order that both may identify a personal name. The second is a train holding 
the information for identifying a condition of an object which is expressed numerically. A selling 
price, the sale number, etc. are mentioned as this example. Although these former was called the 
"dimension", the latter was called the "variable" and treatment is clearly divided in the general 
multi dimensional database, both these are intermingled in one line in the common world and the 
common detail DB system of SQL. In addition, it is GROUP when performing total processing by 
GROUPBY in a detail DB system. The train which the train specified as the key of BY specifies 
as a dimension and a set function corresponds to a variable. 

[0022] Next, detail explanation is given about a category 4. It becomes possible to acquire the 
same effectiveness as the "dimension" in the many dimensions DB by applying a category 4 to 
the train 5 with the real table 3. The following information is included in the category. 
(1) In case the concrete value category name of the special values ("ALL" etc.) of related list 
(4) each level of the element between the element list belonging to the level name for every 
category name (2) hierarchy and its level and the order relation (3) level between elements and a 
level name apply a category function, use them, the category name is unique within a schema, 
and if the level name is unique within a category, it is good. The element 12 of each level is an 
item used as the key in retrieval or a total, and can define sequence between the elements of 
the same level. However, this sequence is the case where have semantics only when ROLLUP 
and a CUBE total are performed, and it does not total, and simple GROUP. In BY, the sequence 
for every usual data type is applied. Thereby, setting out becomes possible for every user about 
the order of an output as a result of the below-mentioned roll-up total. 

[0023] The layered structure as a category 4 is defined by defining relation with the element 12 
of the level of one high order at the time of the element definition of each level. Retrieval and a 
total with an upper level are attained by defining this relation. It is also possible to prepare the 
category for oneself and to define only the required element 12 as an element 12 of level 
positively, when what he should process in the element 12 of a train 5 as an approach using this 
function is limited. 

[0024] Although the special value "ALL" exists logically in a category 4, this is used as a value 
showing the "intermediate total" and the "major total" at the time of performing a roll-up and a 
cube total. Drawing 4 is what showed matching with the real table 3 and a category 4, and since 
Taro Yamada in the real table 3 exists in a category 4, he can match as it is. 
[0025] In the detail DB system in the gestalt 1 of this operation, the category function which 
realizes the imagination train which does not exist actually is offered to the usual train which 
constitutes the real table 3. In order to use a category function, after defining the above- 
mentioned category 4, it is required to make the level of an either a train 5 or the category 4 
map to the real table 3 which applies it. Since it is possible to define two or more layered 
structures by changing a view to one train 5, the relation between a category 4 and a train 5 is 
set to N to 1. This shows that two or more completely different categories are applicable to <DP 
N=0005> like an "organization" and an "executive" to the train of an identifier. Moreover, it is 
possible to define two or more level in one category 4, and a category function can be applied to 



each of that level. This can define two or more level called the "section", a "section", and 
"name" in a category called an organization, and shows that a category function is applicable on 
every level in it. 

[0026] The sequence 14 between the elements 12 defined within the category 4 is effective only 
when ROLLUP and a CUBE total are performed to the train acquired with the application of the 
category function. Moreover, it not only maps a value to the element 12 of each level in a 
category 4, but a category function can be mapped to the subelement of each level. 
[0027] Drawing 5 is what showed relation with the imagination train acquired by applying a train 
and a category, and by applying the category function to the organization (section) from an 
identifier shows notionally that the imagination train of a section name is generated and the 
imagination train of a section name is generated by applying the category function to the 
organization (section) from an identifier. 

[0028] Drawing 6 is what showed the relation between a train and an imagination train 
concretely, and shows signs that the identifier on a train is generated as a section name on an 
imagination train .by applying the category function to the organization (section) from an 
identifier. 

[0029] The data type offered by the detail DB system in the gestalt 1 of this operation offers a 
"DATE mold" with the function similar to the view of a category. This DATE mold is the data 
type showing the date. Drawing 7 shows the layered structure of a DATE mold, and shows the 
layered structure by the tacit relation by the established practice from the former. 
[0030] As the approach of gestalt 2. many dimensions total processing operation, they are 
ROLLUP and CUBE. Although mentioned, the gestalt 2 of the operation which applied this 
invention is explained to these based on drawing. GROUP in the database language of a detail 
DB system the total processing which used two or more specified keys as the 1 lump when two 
or more keys were specified and grouping was performed in BY — only carrying out (subtotal) — 
it is . If either of two or more specified keys takes the 1 surroundings (key breaking) by the total 
of ROLLUP or CUBE to it, total processing to there will be totaled further (intermediate total 
and major total), and it will return as a result The difference in the output of ROLLUP and CUBE 
is shown in drawing 8 . "*" in drawing means all the elements contained in a train, and "ALL" 
means the sum total of all the elements of the train. The example of an expression of drawing 8 
shows a thing without hierarchical relationship according to a three dimension (the key of a 
GROUP BY phrase is three pieces). 

[0031] In order to consider the concrete example of ROLLUP and CUBE, the real table 3 with 
the category 4 shown in drawing 9 is considered. Moreover, the structure of the real table 3 is 
constituted as a data file by sequential organization of the detail data which consist of two or 
more summing field data used as one unit which shows drawing 10 and totals. Moreover, SQL is 
used as a database language. 

[0032] GROUP shown in drawing 1 1 in order to obtain "the monthly field option raising table 
from January of the Katase branch office to March" to the real table 3 shown in drawing 10 The 
result obtained when the sentence which specifies retrieval of three kinds of detail databases, 
BY, ROLLUP, and CUBE, is published is the chart shown in drawing 12 . In drawing 12 (a) 
GROUP The total by BY, a total according [ (b) ] to ROLLUP, and (c) show the total result by 
CUBE, and television, video, a washer, a refrigerator, AV, household electric appliances, and the 
point that each totalizer of the sales in January - March is totaled are the descriptions in 1Q 
column in (c). In addition, "CATEGORY-" shown in each SQL sentence of drawing 1 1 shows a 
category function, and relating with the upper layer by the category 4 is performed. 
[0033] Here, the art for asking for the roll-up and cube which are many dimensions-actuation is 
explained. The approach of asking for a roll-up focusing on sorting application is GROUP of SQL 
focusing on sorting application fundamentally. After resembling the processing which performs 
BY and sorting input data, a roll-up total can be obtained by performing total processing for 
every key breaking. In order to ask for the cube of N dimension focusing on sorting application, 
roll-up total processing can be obtained by repeating N times. 

[0034] First, if direct roll-up total processing is performed to detail data, since a total overhead 
may become large, depending on the number of cases of detail data, it is the usual GROUP as a 



first stage story. It will ask for BY total. In drawing 12 , it has totaled by (a) for every possible 
combination of all containing television, video, a washer, a refrigerator, AV, household electric 
appliances, and all the summing field data of the moon. This GROUP It is totaled by a field and 
every month as it is shown in (b), when the roll-up total to a field and the moon is performed as 
a second stage story to the data (or detail data) which carried out BY. In such roll-up actuation, 
when same actuation is performed for every dimension, all cube total results will be obtained in a 
culmination. 

[0035] Here, when a summary value is zero, zero data are held as a summary value by making a 
summary value into zero. In drawing 13 , when a **** branch office and the Imaizumi branch 
office are sale zero, the zero total which adds the data of sale zero and totals can be carried 
out This zero summarize function can be carried out by assignment, and can choose ****. 
[0036] Gestalt 3. this invention of operation is explained as a gestalt 3 of operation about the 
case where it applies to a pipeline merge sorter. Drawing 1 4 shows a part for the body of the 
data flow when performing the total by CUBE in a pipeline merge sorter. Setting to drawing, 31 is 
GROUP. It is what chose from data after performing the total by BY the element made applicable 
to a total, and stored those summing field data in the disk buffer (not shown), and this data reads 
the data of two or more affairs into a pipeline merge sorter (not shown) inner buffer at once by 
the DMA transfer. Projection processing is performed in a pipeline merge sorter, and it will be in 
the condition which the content of the record is extended to sort key data (left-hand side in a 
buffer), and the data (right-hand side in a buffer) returned to a user, and shows in 32. Next, the 
sequence key for a sort and high order hierarchy data as a delimiter will be in the condition of 
the buffer which it is written in in a buffer and shown in 33 with the firmware (F/W) in a pipeline 
merge sorter, making a category 4 reference in the clearance left with the projection at the time 
of a DMA transfer. If all buffers are buried, data will be sent to the sort section 34 and will be 
sorted in order of the sort key on the left-hand side of a buffer. When lower layer data are 
written in in a buffer from a category 4, the content of processing is the same only by the 
location written in turning into a different location from the condition which shows in 33. 
[0037] The result sorted in order of the sort key on the left-hand side of a buffer will be in the 
condition of the buffer shown in 35. Although total processing is performed by F/W, the total 
(roll-up total) by key breaking is performed here again. A total in a product and a field is 
completed by finally returning the content of the record of the right-hand side in a buffer to a 
user. Cube processing is completed by performing about all the elements that chose the above 
processing as the date, a branch office, and a manufacturer s object for a total. 
[0038] Next, actuation of the gestalt 3 of operation is explained. Drawing 15 is GROUP which is a 
processing flow explaining actuation, totals for every possible combination of all that contains all 
summing field data from the detail data of the real table 3 first, and creates total data. BY is 
performed (step S1). Next, the summing field data made applicable to a total are chosen from 
summing field data, and it stores in a disk buffer (step S2). Since the summing field data which 
were not chosen are deleted, the record length will be in the condition of having been reduced. 
Here, there are few elements, it is possible also for storing all summing field data in a disk buffer, 
without choosing, does not need to search lower layer data from a category 4 in this case, and 
serves as retrieval of only upper layer data. 

[0039] Next, the tooth space which extends the content of the record to the data returned to 
sort key data and a user by projection processing, and inserts the summing field data and the 
sequence key of the upper layer of a category or a lower layer is set up (step S3). A category is 
searched and the summing field data and its sequence key of the upper layer or a lower layer are 
inserted in the above-mentioned tooth space (step S4). A sequence key is sorted as a sort key 
(step S5). 

[0040] Next, it totals about the summing field data made into the object of a sort key by the set 
operation, and the line for a total is added (step S6). Here, it judges whether total processing 
was ended about all the summing field data of the selected element (step S7), and when having 
not ended, the sequence key of the summing field data which carry out total processing is stored 
in step S3 at a disk buffer at return and a degree. When it ends, CUBE about the summing field 
data moved and chosen as step S8 is completed. 



[0041] Sorting application is more possible at a high speed by not using the comparatively long 
alphabetic data of a data length as a sort key t but sorting the sequence key which is a code in a 
figure as a sort key as above-mentioned. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is detail DB structure-of-a-system drawing showing the gestalt 1 of 
implementation of this invention. 

[Drawing 2] It is structural drawing of a category showing the gestalt 1 of implementation of this 
invention. 

[Drawing 3] It is the outline explanatory view of multi-dimensional processing showing the gestalt 

1 of implementation of this invention. 

[Drawing 4] It is the explanatory view showing the relation of the category and real table showing 
the gestalt 1 of implementation of this invention. 

[Drawing 5] It is the block diagram of the train which shows the gestalt 1 of implementation of 
this invention, and an imagination train. 

[Drawing 6] It is an explanatory view explaining the relation between the train which shows the 
gestalt 1 of implementation of this invention, and an imagination train. 

[Drawing 7] It is structural drawing showing the layered structure of the DATE mold in which the 
gestalt 1 of implementation of this invention is shown. 

[Drawing 8] It is comparison drawing showing a difference of the total approach which shows the 
gestalt 2 of implementation of this invention. 

[Drawing 9] It is the block diagram showing the content of the category which shows the gestalt 

2 of implementation of this invention. 

[Drawing 10] It is structural drawing of a detail data file showing the gestalt 2 of implementation 
of this invention. 

[Drawing 11] It is the list of SQL sentences in which the gestalt 2 of implementation of this 
invention is shown. 

[Drawing 12] It is the output list which shows three kinds of total results which show the gestalt 

2 of implementation of this invention. 

[Drawing 13] It is the explanatory view of a zero total showing the gestalt 2 of implementation of 
this invention. 

[Drawing 14] It is the data flow diagram showing the gestalt 3 of implementation of this invention. 

[Drawing 15] It is the flow chart which shows the gestalt 3 of implementation of this invention. 
[Description of Notations] 

3 A real table (detail data), 4 A category (layered structure information table), 12 Element 
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t S:#Stfc-ri»ft^Jl 1 ~~m3tm5<r>^~?tii)Hz*ffi,<7) 
■r-9HBM-fl^.. 

[000 1] 

[^£T>jgf -g>crfpj^if] w^ajti. T-9nm^m 
wMK^mzimtmizm-? & T-9mmfim<r>&mz 

[0002] 

[f£fc<0ttffi] &<Z7tT-9<-AbW£tiZ> 
'J U-v- a -riVnr- 9 t (±^=5r 0 - ^<^7ctft#T" 

tc^i^[5i^(c^L. ^KKmiEcofflttzmmzn 

[0003] 4fe, m.n<r>Vl'-i/*1~>V'T-9'<-z. 

tmm^nm\y^cr>T~9^%mi.xii y ) . vu—> 

ftjCT- 9 ^— x. <ro± d^^iXTCx-^^-XT- 
ti . #&7ci£frcfl!ffl §ix-S 3 W VX$M k T 
Z^fr&mLX&Z, &V:7ffift<r)f%'£r£Zmmiz'n 

[0004] ^jj^^m^mkco§'iX7tT-9imm. 
^?i§ai-r^(c. m i i\*m^XT-9vm*'fi'>x^ 

%-mk LT . Wffl^F4 - 2 2 9 3 7 1 
^IX^M^^Zk^Wi^^ixX^hijK ^#StL 
[000 5] 

m-h-j&gtfhz. z biz&v:7tmttx'&m%&{sm?) 



(3) 



:$ffPFl 0-301 935 



mama.. RK>imb%z>%b'LT2mfttf?k*>tLX 
[0006] coifcBHii. iiiax o zfflm&ZMffi-r 

TTSi: U 8»t^ac?aWWftt««"f 4 £ t £ B W 
[00 07] 

§ JJEPgJf^jtffi^S^- 7VP 5r #»3 U t -e-omt t JI S r 

nu^- ^ & v _ h L±sZMmmm-T-?mmzMst>im 
[0008] tmi-2>-m<$.t%&mz<vmitm 
? 7 r ^ >v t ±i erntf^ a x - * HwiMfliJi * 
%i£x ^±f emu-jsa t- 9 ^ts^^x comx-i* 

[00 09 3 mft-r4-#[4t=5rSffi^^*tt 
IS^LfcPgJIffi£ffi$x-7'/Ui2:{il;t. ±ieB«iffl-r- 

iw«»*-hifflHi«*-* tifA-rs xf* 7\ ±im 
msT-^mmzmnm-th i><r>x-hh. 

[00 1 0] 4fc, a^*-*fite*4*R*)l«ra 



hit? t (emit USff t-* Zftfc? £> Xf •/ 7\ ±ffi 

fiiflXJiTCie^mff-jaa -f- ? £ assets xfv7, 

?#^n^*ltHaT-?i:-?-f0^SiJie#Sr±EH3aiT- 

*fhr-* £ V- h L±ie*w-^a7 ? -?m[at*ihi5a 
mthh<7)X'hh. 

[00 11] JJEBJiWaflWr-TVMc 
[0012] £fz. I'ibWi&ZtLtzmfttz <fc DlSlSSft 

[0013]$ A>£. ±ISmW-^l3 J; &<fefttt#-te'n 

i. 

[00 14] 

[$s9J<7>i?JS<9JB!?s] 

X h-^&tf-fe .7 h r y 7"$r^T-r 5 i: , 13 1 H^-f— 
rxrymmfiSLfcZtih * milz&^X, Wt*9v7X' 
l^iOPC ServerlZit. —?(7)mmt£m<±im 

mx'$> o , %<mm.z\±i] myi tm.-^mt s . 

dk*<«r^T'S>4. ^^oT'lTtc^^ixS^^— v 
2^(cMf h£X<r>®m$. *}9v<7-\mmtl,X±Ml 
WmDB->XTMZ£*)W£Ztl&. 

[0015] ^^-72cii. &m<?>mm3 z&js.. m 

f&t&Zt1)t*imX'h&. Xdf-V2W±, SET SCHEM 
MzX 0-f7^;UhX=3f--75rg^T^-S. bB*Wt7 

[0016] #X*-^2£<i. »«f»i«*-r-7*/l' 

•i). ti7-3V4t\t. T-fco^mmmk&vgmx'tvm 

&w<mzi$, %c7)w<ji'iz!g-f&m%<D— fttmmi® 
^»*>. wzx*)?smmi&z2m-t&. t'^^u 
»h^(7)T-9^.-xmm±.^'r^'mmz^x 

mfctZ. 02(i^-f^'j4<?)1fjt$r^-f-«aiT. lili 



(4) 



If ifJ^P 10-301935 



[00 1 7] H5I3<£, mSL<rmS (7 <-/UK) 

[ooi8] y«5(c*tLT raf-rrynaj SraWfi 

£ k (c J: 9 . H^$:lE®W=5r5iJ 5 T'T? -tr^f-S .1 h # 

#-r y v vtna 3 sr«*r*ai 5 feaw-ri 

t#4-f J: 3 LcoffcS . £*UC i 

h. 

[ 0 0 1 9 J ^<X7c5!tS^«t«o*aa<ogEiik:ov> 

4 9, tLHa3co5iJ5(cflA^L*^»L-Cv^v^ 
£<OfflA4WHMrasa t J5«=Jg*3*vOtfl 

WLT§£frti> »C £0«fcd*#»5c 

fc<EB^HO»«»t?**#^y 4 £^Al?-&£ 

[0020] 03 tt^acTcjraoass^rrtoT, 3 

t^3tc#^-r^*^J:3^M}l$ixl.. H« 

[0021] H*3£f8j£-rS?iJ5ti. A#<^-*tT~ 
A.<^*ttMAS$-MIS'J-ri»^^fflv^^„ zo 



{±. :iif>«5: r&TCj . r^Scj fcoftf. 

9JW=ft"£#ftT"&«c, -^W^SQL<0iS-^2a.t/ 

S. Srfc. B^DBi/X^AlCfcV^TGROUPBY-emifM 
SSrff?*!^ GROUP BYa^-tcffiSg-f&ftjP&Tc. 

[00 22] iKtC. »^^'J4CCOV^TI#SfflittBH-rS. 
H^30j>l»?il5(C*T-=f'J4$r®ffli-S£i:T'. 

( i ) trio* 

( 2 ) pgJg*5<7)K/l^ ST/-et0K/K;JS-r^S* 

( 3 > i^^^tacos^cora^— it 

( 4 ) S-KyUDf&ftffi ( r ALLjf) COftfWi 

^7"=fy^(i^.^~v[*i-c-^---^-c'*o. v 

[0023] ^■L-^/l'COSsl^tlB*^— o±(ac0K;U 
coS^12i:£7)^S:^«-rs<ri:tc:J:0. AT*V4b 

Lx<m®mm:'smth. ;«sr^n;tc 

IgSrS^WCf^d^t L-C, ?"J5<7)^1204>-Ca^- 
=fy£ffi.&U ^=5r^l2c0^5rK/P£OSSl2t L 

T^«-rs £ t i>^mx-h& . 

[00 24]*fd' , J4rtdi. fALLj i:V->d*$3tt 

LTfflV%^>it^. 04 <±. Ha3i:^^^y 4i:cOJt/E 
WtSr^Lfctcor. H*3 4'<0iljfflAfiI5(±^7 i rfy4 

[0025] *mm<r>mm. i ^iiftsHflsaD b ^xt-j^ 
x'U. mm3zmfci-zm.i?;<7)mzm^ mmzittt 

fiT-zfvm&zmm-t&fcMziz. fr^co^T-^y 4 & 
ttfimx'h*. ~^<r>^\zn\^x%-H^x.hzh 

ft. *^f^y4i:5iJ5^W^iNStl(C^I,. £fi<i. 



(5) 



0-30 1935 



rgpj t m^ t tuoymnuKivzzimx' 
zt7)*<7>£<7>is'<n'Th*TJvmm*mmx'£h 

Zb&trrt. 

[0026] v 4 ftX'MmLtcmmi2mv>mm<i 

it. 1} =f * 'J HIS arfflffl LT » A.it^?iJ(CJt LTROLLUP 
[0 0 27] 05te^Jfc#x3'y£ififfl-f§<l£:t;:J:y 

(H) ^^^^y^a^ffl-r-scifc^jro^ 

=fy w^iiffi-r h z t izx iu^m.mh^w±sSL 

[0028] 06 imtiBmbKmtnm&z^w-mz 
sufctw. m±.<D&mif. &mfrt>mm m) 
tTJvffi&immi-zztizj; *)Gmm*?ii±.tzwte, 

b LXm&Zix&fiiT&mLX^Z. 

[0029] *mm<?>&m 1 ttstt* wmd b^ta 

ft^> TDATESj t«^T^>. dWDATEMJi. BttfcSfr 

[0030] 9m<7>MM2 . ^&7cffj2r&it#uio;fr& 
t LX , ROLLUPfcCUBE &mf btl&tf . Ztl^Z^ 

&ft? (/Mf) -eWcMLTROLLUP-^CUBE 
LLUPi:CUBEOai^JiS^ji^S-@8tC*^-. 04'O 

r* j mz%3.tiz>-kx<rmmzmmL. t A l 

SPHi, 3&7C (GROUP BYiiJ<7>*-#3<I) X-fiMM 

[0031 ] ROLLUPfcCUBE^^&ffl&^i**:*^ 
09lC^-r#7 i :/y4£#oH*3£#;e.£. ifc. H 

«3^«jt*±0i oic^-r^^oT^o, *ff-r«.- 



5. 

[00323 01 0K;ijrms3K*rLT. r tmaas 

#>IZ. 01 Hc5j^fGR0UP BY, ROLLUP, CUBE6Q3319 

w#t>iii,^^'0i 2^-r— mmx'hh. 01 2£ 

fcWC, (a)# GROUP BYlCj: SlfctK ( b ) **ROL 
LUPfc J: &gfh ( c ) *<CUBE(C«t &»fff£3l$r^ LT 
i>0. (c) (c&tvttt. iQ«e*jVYt N 7^t\ t* 

irit. mmm. av, i£-3H<D5g-t 

01 l^S-SQUtlCS^ftTV^ r C ATE GO 
RY~j tftff-^VMR&niL* *r-*V 4(,z£&±&. 

[ 0 0 3 3 ] £ £ X\ ^<^C^^T'S> S -y 

a - y^sstbh tisbnwm-ftmiz^ -^xmrnt 

&%&Hz& y — h €• $"bl,z SQL WGROUP BY5:ff 

MZ&. u-fvr-v T^nm^min^^m-tzb 
[00343 *-$\ BH$ar-^ccWLTS:igD-^r y 

(i. m-tmt Lxa^GRou? by^h-^^s £ t 

t-=5rS. 01 2tC*3^T. (a) f(±, fl/f, h'x 

jj-, gtaa. ismm. av. sw. ^co^T^mft^g 
r-^ z-5ts*im*i£x<7)mx--&irt:z:b izmsY vxh 

h. £<7)GR0UP BYUtf-'-? (i^f±. H/lli^-^) 
t»LT. ^-SPgi: LTflfF. ^CJtt^D-^T-y 

rM+SrtT ^ t . ( b ) tc^-ra y . #m . ^ rt tern 

ff-$ii&. £Oj:d=5rD-^r-y7l*^$:#»:7C»{c|5] 

[ 0 0 3 5 ] CI £T\ mtm^'Hf ocO*§£-J4SfNi£-fc' 
Qt LTHfnf'-^S-mtHli: LTtS^-TS. H13t: 

it-fe'oc7)r-^ SriEJP LT»tf-r«.-(fnmi+5r-r&c: fc 

tfx-%h. z<r>Mnmwcmmt. t^mzx y^srt s t 

%\.y£M1Ri-Z> Z b tfX'% h . 
[0036] $m<VBB3 ■ #?|HJ£,nM ;r=M >- • -7 
-^'V-^-^jSfflL^^-^o^TllSgO^«3 b L 
TlttBfl-r-?. .014 Ji^M 7*7^ v - 
t>v^-C- CUBElCii-^ttSrtTP t IOf-?7D -<7>± 
SSP^-5r^L7ttcOT-$>i.. 0t*3V\T, 3»iGR0UP B 



(6) 



nm^-l 0-3 0 1 9 35 



-h*— f-? (A* 7 7tM) tZL—flzmi-yt- 
9 (A'./7r^i) £U3-K<0f*)^£i£5gL32l;^p 

cr,7 T -j A ^x.T (F/W) IciD. DHAfei*^tt^ 

7 r l^lCS^iii^CiF-r^N'v 7 r eottffittc&S . ;\* 
t<y 7 t2eI1c7) y — b *—mz y - b $ ti& . i3 -r 3' 'J 

fc* (tT'J!i5irt^{i|5)-T-*> & . 
[0 0 37] )^/^ -Y^—Mzv -Y^ix 

tz&$kl&5tZ7jki-J< y 7 r . CCTiitF 

-^T-^mfi- (D-^r-yrmit) ^'fl^ixs. a^tc 

ft. *-*<7>mm*imt LxmiRL^x^mm 
izi^xmfti-& z t izx *) df ^.-y^mA^ji- h „ 
[oo38] mz. m&mmscomfpiz^xmm-r 

h. 01 5I±. i&#£f&W6y^7n-T'£>9. 5fe 
i\ Sa3^By!Sir-^*^^:T^ft]IS7 s -^$-^ 

j£-f&GROUP BYSrUff-fl. (Xf'x/Sl) . iKfc, 

mitia g t- 9 & cmttttm. t ^-s mat m b -r- 9 zm. 

S?U -TJ X7;-\-y7Tlzfe9trt& (xf'/rS2) . 

^-Y^stm^fd-z^Mbtsih. zzx. rnmrn^ 
mfc^iz£x<r>m;r%mT : -?Z7 4 

7Tlztmi-2>z\ti>*IffcX'b<0^ znW&lzlitrd' 
y4*^TftBx-?£^^l>4*g{i3:<. _h&Jfx 

[0039] <kk. ttfmmizmv-hj—T-'-ft 

3--*ft,zm-?r- ?lzUa-b'cr>ft®Zii!ML*7-JV 

£ftmix±&mxizT&m<?>msmmT-f t *<t>m 
^-^±i57.^-xc»A-rs (xf-/rs4) . hi 

F¥*-£V-h*-t LXV-h-fh (Xf77S 
5) . 

[ o o 4 o ] «^awfc«fc o y- 

Ltz-mm bt-9 tcot >r iKtf Limm<7)ft$: mtrt 

& (^f-yrs6) . cit, iM#?L*rg3gomfi-«B 

(Xf77S7) % »TLTV*firH*£-li.*-7"!'7 , S3 



[004 1 ] ±ffi£7>il 0 , x-:?^tt:&WJ|\,v£?:x 

-9*v-h*- kw. m^iz£&zi-}tx'$>&>m 

*-ZV-h*-bLXV-h-?&Zbt,zXL iOJg 

mzv- btmt?*imx'h& . 

[0042] 

[^O^m] -cO^Bylli. liLhgJBjL^j; 3t=ffifiE$ 

[0043] mtfJiBT-^^iigiimit^^is^L 
mmmzn&zttfX'Zh. 

[0044]^^, Sr^T^±iemif«Bx 
. - 9 Z-kts ^rtg^T co^-^^-^r t (emit Lftitr 

«cO*fh«g-f-^fcoV^T«omfi-<iSr^S ZbffX'% 

[0045] mth^Bx-^tcS-^^±fBFg^ 
f$3IHf ffi-r — 7*/P 5r #?s LT f# <o ixjtSft^S § v 1 — ^ b 
Z<omm&$:±§WlfflT-?<,z1$A-thA7- -/ 

tt^t\ ±ieits')ie^$r y- h ^-t lt y- h-ra 
zbvx'% h<?>x\ x K>Mmiz±{mcommmT-f 
iz-o^xnmmz'&z zbrfx-2 h . 
[0046] ^/c. fmT%&*r-9frhmm^b-?h 
mums?-? zmm-thXT'vTzmttz^x'. mt 

[ o o 4 7 ] $ t>i,z£K. mmmmmm^- ^mzh . 

(i><ommmcofmmm^tsxoizmf&Ltz(ox\ mat 
mm?-? XKii.Q.mxiiTiiLmnMitm&'r-fiz^ 

^Xff)%tt^t:%hZbipX'^ h b b ttc. S^H^WI 
ffM^lc J: 0 mffeOK/U$:^yt-r ^. i * { -C'§ ^. . 
[0048] 4fc. BflSar-^SrffStfOiiiRtci^ifa 

J; 5 tcflJfc t^cO-C. -T^T<0«l^fr h Z. b 

[0049] $ mitmtf-ewb ^{i-bfor-^ 

*£uX'hh Z b IzftM-f hZb tfX' %■ h . 
[0iB«>tt#$rK9n 

[0i] zcrtt*n<7)mm<?mf& 1 ^^^d b ^ 

[02] CI 0%Bfl0^ife(7)^© 1 $r^X? -f =f y cofil 

[03] <&%*mmm<r>mm 1 s-^-r^^jejaaco 
[ 04 ] zem^m&comm 1 sr^-r^x^u tn 



(7) 



10-301935 



[ 0 5 ] Z a>Wft<rm&<r)Bm 1 J b OsfflftW: 

¥\<r>ffi\mX'hh . 

[06 ] CcO^BfliO^feco®© 1 £ jjrfjijt 

[07] C1CO^(^)|©S<50^1 5-^-TDATES<?5 

S£^-f*§j£0T$>£. 

[010] £ cr>Wn<nmfo<r>WB 2 £ Srf««Wr - * 



[011] £ <7)¥&Bflcr)3mcomm2 £^jrf S Q LlfcO 

[012] ^ <o^BB«onss^j!i 2 ^ijrr 3 «3s<om 

[013] CI <0%^>9Stt<0»]B 2 -fc'omH-O 

sttB0-c&a. 

[014] Cl^?&HJ3tf^llM^g3£^-x-*:7n 
-0-t'£>&. 

[015] z <nwncrymm<r>mm 3 £*rr 70-?-.* 

3 (HJJiSiT-*) , 4 ^x^'J (Pg@«JtWfS 

^r-TVlO . 1 2 S^. 



113 



[02] 





* Lgy . 4- — - ! 



u 



[03] 



[05] 



m& 



5tt 



-25 



-21 



POTATO ^ 



Lr22_ 



P 1 j 




DATE 
CHAR (20) 
CHAR (30) 
I NT (4) 



[07] 




1 1 



(8) 



10-30193 



[04] 




[08] 



(a) 



96/6/25 JjEiOBgl 




250 

i«* ioo 

fHf 120 
l&ff* 290 

380 



[CROUP BY] 



(b) 

CROLLUP] 

* , * , * 

* , * , ALL 

* , ALL, ALL 
ALL. ALL, ALL , 



[06] 



98/6/25 




xL'tT 260 


96/6/25 




100 


98/6/25 




fur 120 


95/6/26 




KM 290 


96/6/26 


mm 


ifefM380 










96/6/25 
96/6/25 
96/6/25 



96/6/26 



96/6/26 



ynf 250 

ioo 

120 
290 

stsa 3so 



(c) 
[CUBE] 

, * , * \ 

„ * , Aa 1 

, ALL, * 
ALL, ALL 



ALL, * , * 

ALL. * , ALL 

, ALL, ALU * 

\ ALL, ALL, ALL 



[09] 



[01 O] 



<me*>h«> 



arm 



z 1 



A* 





f 


WW?*— J^T* A* 




ye**' 












*tt 0 












98/1/3 






Tu>e 


628 OOR 


96/1/3 




A*fc 




A9500P9 


95/1/3 


»rffi 


B*fc 




7S800B 




98/1/3 




Att 




67800R 




96/1/3 




Btt 




37000R 




96/1/3 




B*fc 




88300R 




95/1/3 




Bit 




47700R 




98/1/3 




Alt 




62100R 




96/1/3 




Att 




36900R 




96/1/3 


as 


Bit 




6L90QR 




96/1/3 




Att 




75800R 




96/1/3 




Bit 




66600 R 



(9) 



nmW- 1 0-30 1 935 



[01 1 ] 



[012] 



SELECT ^^^»a,C0UKTGR«),SlM(5ft«) 
FROM mft 

EKftSN'tf* AHD ETTRACT QOOH FROM 9ft) IN (1.2,8) 
BY EXTRACT (MONTH FROM AS 

CATEGORY TO AS 

CATEGORY GflLh&fi TO AS £& 



SELECT JK#^*b&.CCCOTG«fiKSUM<aHS) 
FROM X% 

WERE Ji** A5D EXTRACT QfiKTH FRQI Eft) IK (1,2,3) 

GROUP BT EXTRACT OlONTtt FRCM Htf) AS H , 

CATEGORY (JLLSfi TO AS 
CATEGORY (X±££ TO ftft-*,*A£) AS R& 

WITH RQLLUP 



SELECT 
FROM 



BY 



WITH CUBE 



M #«& vCOUNT (Jfcflt) , SDH CAM*) 

E£3t0~')W AW EXTRACT QtKTH F2QH B#) IN (1,2,3) 
EXTRACT (MONTH FROM UH) AS ^ , 
(CATEOORY hte& TO *&-*,#»£) AS 
CATEGORY (fr Httfl TO AS g&) 













AV 
S« 


if*** is* 
mm 6* 

10* 


1356800R 
980100R 
4TT000R 

103Z5Q0R 


2M 


AV 
8* 


yur 19* 
tft u* 
&m e* 

ft** B* 


1U850OR 
761S0OP3 
42910OR 
744500R 




AV 


ynf 25* 

If?* 23* 

£3* n* 
ft*j* i6* 


i 952200 R 
1660400R 
8T6500R 
14OQS0OR 


ft) 


tf*3EE 


£JM 


*i:*(2> 




AV 


fHf 21* 

*fr* 15* 

/Mf 36* 


1356800PJ 
980 W0R 
2336900R 




«t 


staa &* 

ft** 10* 

16* 


ill 




ft 


52* 


3S48400R 




AV 


T^Wlf 19* 
^74- 11* 
/htf 30* 


iiibsoqr 

75L8O0P3 
187030QR 




£* 


&a& e* 

ft** 8* 

/Mf U* 


4291O0R 
T4450QR 
11736O0R 




ftt 


44* 


3043900B 


3JI 


AV 


•rktT 25* 

try* 23* 

*» 


1962200B 
1B60400B 
3812600H 




£* 


fcfc* 11* 

ft** 16* 

*«- 27* 


876600R 
14006003 
22T7100S 






75* 


5689700R 






171* 127BO0OOR 



(c) 





£5! #»»J 


Jtl*(3) 




AV 


yt/lf 21* 

trr* is* 

36* 


135630CP3 
98QIO0R 
233E900R 




** 


saw e* 

ft** 10* 

*«■ 16* 


4770O0R 
10325D0R 
15Q95O0R 






52* 


384C4O0P3 


2M 


AY 


T^tf 19* 
*?* 11* 

'Ntt so* 


IUB50QR 
7S1800R 
1S70300R 




n 


fiffil 6* 
ft** 8* 

'Mt i<* 


429100R 
744500R 
H73800R 






44* 


3O439Q0R 


3£ 


AV 


fHf 25* 
If 7*^- 23* 
48* 


1S52200R 
1660400 PI 
3612600H 




S* 


ftsau* 

ftKft 16* 


ST6600R 
140Q5O0R 
2277 100R 




tn 


75* 


5B83700R 


)Q 


AV 


^utr 65* 

If T*49* 
if* 114* 


4427S00R 
33323 00R 
T819800R 




tt 


ft?S*23* 
ft**34* 

6T* 


1782700R 
31H500R 
496O200R 


*tt 




171* 1278Q0Q0R 
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<SQL5:> 

SELECT 3ESk^3f,Slfll(5£Jttf) *S'3E±tf&' 
FROM 56-btfDB WHESE *$B = 
GROUP 3Y CATEGORY OEM* TO AS 

CATEGORY (xBfcS TO XBf) AS ^ 

WITH ROUUP [SUU_ZERO] 



#*3Br 9OM0O 

Bxm mwm sax»o 

ALL 1460000 
0txfi *|9;23t 830000 

*rfi£0r swooo 

ALL 1830000 

ALL ALL 3290000 



96/1/3 *fc A£ fttt IBSOOfl 
S6A'! 788353 
96/1/3 *B «t Iff* 32500H 



f 32 



96/1/3 *J9Att{ g 

96/1/3 *3A&! J{ 
96/1* *ft A* 

96/1/3 *&Attj i! 



wit* *fc iifc 

96/1/3 *jB«fc 



•TUf MtfiOOfl 
'«U 120600H 

! Iff* 2S9600P) 



J^F/Wfr 



/ 33 



95/1/3 *fi«t;0&l 
8^1/3 JfftttloiUll! 



SVl/3 *fi 44hjAYj TUT ZUfiMfi 
35/1/3 *fc i*TSH{ ML* K&Qfl 
SVl/3 *fc T88WR 
S8/1/3 *fc MfciAYi tTf * J29600R 










900000 




560000 


Igkgff i±*j* 


•h— mm 


ALL 


1460000 




860000 




950000 




oi— -mm 


11*265 ALL 


1830000 


ALL ALL 


3290000 



36 



Sfi/l/3*»Att0l 10 
S6/l/3*fcA*Ql 11 
S8/1/3 *» Alt 02 30 
SE/1/3 ** Att OS 91 
S6/l/3*ftBtt 01 11 
96/1/3 *»Bft 01 11 

sc/i/3 && 01 n 
5£/i/3*fcHtoi n 



96/1/3 *10 Aft A? 7"Vt 24«0Ofl 
96/1/3 Aft AY W 323500B 
96/1/3 *fi Alt 11 £tt 12D500R 
96/1/3 *fi Aft «■ KSfil T88COP3 
96/1/3 *IB Btt A? fV't ltflOOfl 
96/1/3 *JB 8ft A? VTr* 
96/1/3 Xfi Bft a &£« 1CC600P1 
M/l/J XJG 5tt H ft» 15B30DP1 
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